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ABSxmCT 

Offshore' leas©3  tolling  35 >710  aeros  were  granted  to  Hot?  York  State  Natur- 
al Gas  Corporation  in  September  of  1957  by  the  Pennsylvania  Oapartn-:  a;  of  Forests 
and  ?.raters  which  has  jurisdiction  over  offshore  oil  and  gas  1 ; ' - ' isyl- 

vania's  portion  of  Laics  Erie-  The  leaolug  of  these  taro  'blocks  gave  Pennsylvania 
the  distinction  of  being  the  first  border  state  of  the  Great  Lakes  to  lease  off- 
shore acreage . Three  successful  us;  p (l  iddle  Devonian  or  older)  new  field  .did- 
cats  drilled  during  1957  had  no  ecnfiiBation  Trolls  by  the  end  of  the  year.  A 
wildcat  well  on  the  Laurel  Kill  aatioline  in  Westmoreland  County  discovered  the 
Johnstown  field-  The  well  had  an  open-flow  capacity  of  6?00  MCP  of  gas  per  day 
from  the  Onondaga  chert  (.terror  Kiddle  Devonian) . A second  wildcat  in -Spring 
Township,  Crawford  County  prc.  l v:  ;d  AlS  KCF  of  gas  daily  on  open -flow  ireaa  uhe 
Red  Medina  Sandstone  (Silurian).  A third  to. Idcat  was  the  discovery  wall  in  the 
Clearville  area.  This  well  was  drilled  in  Bedford  County  on  one  of  several 
anticlines  in  the  Broad  Top  synclinorium.  Production  was  1 1*27  KC?  of  gas  per 
day  from  the  Oriskany  Sandstone  (Lower  Devonian) . Kajor  deep  development 
drilling  continued  in  1957  in  Cl.  i id,  Indiana,  aastero  Jefferson.,  and  West- 
more  land  Counties.  The  development  of  the  Sockton,  Heed— Beeiner,  and  Jackson- 
ville fields  continued  with  65,  9,  and  20  gas  producers,  respectively,  completed 
in  each  field  in  fracture  type  reservoirs*  At  oho  end  oil  the  year  uhe  devel- 
oped area  of  the  Roekton  field  was  67 GO  acres  and  of  the  Reed-Deemer  field  1*000 
acres.  One  hundred  seventy-three  deep  wells  were  completed  in  Pennsylvania  in 
1957,  with  a total  footage  of  1,203 ,283  feet.  One  hundred  twenty-one  of  those 
were  gas  wells,  forty-nine  were  dry  holes,  and  three  were  drilled  for  gas 
storage . 

The  shallow-sand  (Upper  Devonian  or  younger)  territory  of  western  Pennsyl- 
vania had  one  new  field  discovery  in  Elk  County  and  a new  pool  discovery  in  nose— 
mo re land  County.  The  Elk  County  well,  located  on  the  Sahinsville  antioline,  was 

dry  in  the  Oriskany  and  was  plugged  tack  to  an  Upper  Devonian  pay.  This  was  tho 
discovery  well  in  the  Boone  Fountain  field.  The  Harvey  Lake  gas  field  in  Lack- 
awanna County  had  tan  development  wells  completed  during  the  year,  five  of  which 
produced  gas*  Shallow-sand  drilling  activity  increased  in  1957  over  that  of 
I956.  In  all,  955  shallow-sand  wells  were  completed.  Of  these,  210  were  gas 
walls,  1*8  were  oil  wells,  6l  ware  dry  holes,  and  9 were  drilled  for  gas  storage. 
Six  hundred  twenty-seven  re  Irillsd  ia  connection  with  seconds ry~recovory  oil 
operations.  Ia  addition  to  the  955  new  wells,  nine  wells  were  deepened  aside 
from  the  secondary-recovery  oil  operations,  and  6!*  wells  rro  deepened  : 1 connec- 
tion with  secondary-recovery  oil  operations.  The  total  footage  for  the  no f and 
deepened  we  11s. ws,3  1,788,302  foot-  Secondary-recovery  projects  la  tho  Bedford 
field  and  development  drilling  in  the  gas  fields  dominated  the  shallow  . I 
drilling  activity  during  the  year. 
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Cil  production  decreased  from  8,231,000  bbls«  in  1956  to  8,210, OCX)  bbls» 
in  1957.  Pennsylvania '3  proven  oil  reserves  -Rare  estimated  at  126, [$0,000 
bbls • as  of  December  31,  1957-  Gas  production  decreased  from  118,1^6,000 
thousand  oubio  feet  in  I956  to  107,00^,000  thousand  cubio  feat  in  1957*  The 
proven  recoverable  reserves  of  natural  ga3  W3.3  853,595,000  thousand  oubio  feet 
as  of  the  end  of  the  year.  The  total  footage  drilled  both  shallow  and  deep 
'was  2,9913585  foot. 


liITHODOCTlOg 

The  oil  and  gas  developments  during  1957  in  Pennsylvania  are  discussed  in 
this  progress  report.  Assembled  in  Table  1 are  the  summarized  records  of  the 
deep  well3  (Middle  Devonian  or  older)  drilled  during  the  year  and  they  are  supple- 
mentary to  those  in  Tables  1,  Bulletin  M31,  Bulletin  M39,  Progress  Report  I50,  and 
Progress  Report  151,  Fourth  Series  of  the  Pennsylvania  Topographic  and  Geologic 
Survey.  Bulletin  M31  includes  those  deep  wells  completed  prior  to  195°;  Bulle- 
tin M39,  those  drilled  between  1950  and  19555  Progress  Report  I50,  those  drilled 
during  1955s  and  Progress  Report  151 , those  drilled  during  1956-  Activities  in 
the  shallow  sands  (Upper  Devonian  or  younger)  since  1950  are  described  in  Progress 
Reports  135,  139,  lU3,  ll'U,  lU7,  150,  and  I5I  of  the  Pennsylvania  Topographic  and 
Geologic  Survey-  A classification  of  both  the  deep  and  shallow -veils , exclusive 
of  those  drilled  for  gas  storage  and  secondary “recovery  purposes,  is  given  in 
table  2, 
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Table  2,  Deep  and  shallow  well  o ca- 
plet ion  summary,  Pennsylvania , 1957 
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Dry 

Total 

Peroent 

Snocessful 

Sxoloratorv  tests 
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33 

2h 

Development  wells  0 

h 8 

525 

33 

M • 

82 

Total 

1)3 

333 

103 

hS9 

78 

« Does  not  Include  veils  drilled  in  connection  with  underground  gas  storage 
or  secondary-recovery  oil  operations. 
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Assembled  in  table  1 are  the  summarized  records  of  the  dean  -t 
plated  an  Pennsylvania  during  1957,  The  location  of  tee^lisV^s^To 
the  map  on  plate  1 and  the  stratigraphic  positions  of  -hi  rl  J l 03 
on  plate  2.  A total  of  7?M  f a I , f 3 fo nations  tested 

£ -?• nl- 7 
and  70  were  drilled  for  gas  storage.  8"  ° 17  7°°  W9r9  di^  hola3' 

b«i.  !.«  ),  oS  S 4^;  a:"  .s  ‘ir  *»  iaiy  “».*»  («„,  of 

five  vero  fmcv  red.  Th.  SLfLfe,®  completed  ip  1957,  0,„ 

91,161ms7  of  duly  ^ fi'Sl1?!3  bsfo”  • ■■;  ■■.' 

and  drill“s  iu  cl«arfiaM, 

number  of  deep  wa.  drilled  dMnflS?  T " «* 

well  completions  in  Pennsylvania  in  iq?v  L f 95°‘  A S1-^ary  of  deeo 

columnar  section  and  »'  mto? of ?*V  ??  “ tabla  H*te  2 is  a 

ing  the  st ratigraphic°poaiti o4  of  ;-h3  “ WS3tarn  Pennsylvania  show- 

of  deep-sand  exploration  and  derefo^  J ZllTh  p“et»**d*  «*«!  rate 

in  1930,  the  first  deep-sand  field  ‘to  ’ o oSnL  S J1S00T^  of  *he  Tioga  field 
figure  1.  one  hundred  seventv^thr^  5 °P8n??  311  P^sylvania,  is  shovra  in 
pared  with  lU3  in  1956,  an  Inowaw  of  21  p^ient?”  COnpla’Cad  ia  ^7 > as  con- 
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Footage 


Table  J.  Summary  of  deep  well  completions,  Pennsylvania,  1$57 

Jitorage  Total 
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Erie  County  consisted  of  three  fas^alS  .Is  - - ° J^any  sand  gas  field  of 
weHs  had  average  initial  open-flow  capacities  ofVm^3*  P6  ’ 
reported  in  1957  was  8,085  KCF  of  gas  cor  dayVdth  ?3?  da^  Tha  la^st 
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The  Heads  Gag  field  in  Summit  Township,  Trio  County,  a-j  discovered  i:t 
August  191*6  '.Than  the  Neada  No.  1 well  (No.  9,  Plata  5)  vie. 3 drilloi  by.  the  Appa  - 
lachian Development  Corporation.  For  soma  time  aftainrards  9 f forts  to  expand 
the  field  did  not  meet  with  much  success,  and  it  was  not  until  the  latte/half 
of  I95I4.  that  exploitation  of  the  field  began  in  earnest.  In  1955-56  about  77 
wells  were  drilled  in  and  around  the  field.  To  date,  (April  I958)  there  have 
been  a total  of  99  ’’rails  drilled  in  search  of  production  in  the  Aside  fiold, 
and  it  is  unlikely  that  there  vri.ll  be  more  than  a very  few  additional  develop- 
ment vralls  drilled  in  the  future. 


The  field  produces  gas  from  the  Oriskany  sandstone.  One  Well  (No.  yh., 
Plaie  ')  j reports  a daily  production  of  a few  bare  >.!  xf  oil  from  the  Onondaga 
Limestone . The  accumulation  that  has  been  exploited  is  found  on  an  ahtiiline 
-.I'.tr  domal  closure  of  abouc  p5  feet*  productive  acreage  apofoxinates  J600 
acres.  The  structure  contour  map  drawn  on  the  top  of  the  Oriskany  Sandstone 
shows  six  isolated  "highs"  within  the  field.  Production  histories  of  the  vralls 
emphasise  the  separation  of  these  smaller  domes  within  the  field  - that  is  to 
say,  initial  open-flow  potentials,  rock  pressures,  pressure  decline  rates,  and 
water  encroachment  are  • iteristically  similar  within  these  individual  domal 
highs.  In  a general  sense  the  highest  wells  appear  to  have  had  the  highest 
pressures  and 'the  greatest  open-flea?  potentials.  Faulting  cannot  be  positive- 
ly demonstrated  to  have  been  re  sponsible  for  any  of  the  accumulation  of  gas  in 
the  Oriskany.  3 


Only  a few  '..ells  nave  completely  penetrated  the  Oriskany  sandstone  -in  the 
vicinity  01  the  ksade  field,  for  the  general  production  practice  has  been  to 
di ill  only  aoout  10  feet  into  the  sand  befors  completing  the  well.  One  vrall 
Engell  _.o,  1 (.0,  co,  Plate  5)  j was  drilled  through  the  Oriskany  (25  feet  thick) 
and  the  gas  flow  was  drowned  out  ’oy  water  in  the  basal  part  of  the  for  ationC 
All  of  the  other  wells  which  ware  drilled  through  the  Oriskany  sand  are  on  the 
jdgs  01  tue  produo cive  limits  of  the  field  and  found  non  -commercial  amounts  0 
°as’  or  no  Sas  a'-  all.  Total  thickness  of  the  Oriskanv  sand  in  the  are*  h°s 

been  found  to  range  from  3 to  pO  feet.  Sample  examination  reports  have  not 
been  received  from  more  than  a few  wells,  nor  are  all  records  from  the  oper- 
ators completely  reliable  regarding  the  top  of  the  stratigraphic  intervals. 

Only  one  well  in  the  field  is  known  to  have  a gamma  ray  log  made.  ?or  these 
reasons  it  is  impossible  at  this  time  to  accurately  define  the  character Vf  the 
producing  foxmation  or  do  more  than  generalise  about  the  position  of  at  least 
one  suspected  unconformity  within  the  Lower  Devonian  in  this  region-  In  \ fiw 
wells  around  the  northern  and  eastern  edge  of  the  field  o aerators  have  rertr'W 
tha^no  sand  was  present  at  the  horizon  of  the  Oriskany.  Certainly  it  is'tossl- 
ble  to  say  instead  that  the  Oriskany  is  reprosented  in  these  vralls  by  a fine 
grained  and  more  tightly  cemented  sand  of  lower  permeability  and  oorositv  than 
in  the  producing  wells  in  the  center  of  the  field.  Furthermore  / because  the 
limit  of  the  Oriskany  is  known  to  trend  in  a general  east-west  direction  alosv 
the  north,  side  of  the  field  it  is  possible  that  some  of  the  well  s on  Art  'Its'* 
of  the  field  encountered  a facies  of  the  Oriskany  in  which  there  was  Isis  Well- 
developed  porous  and  psrmaable  strata  than  in  the  center  of  the  field /and  t’-v’t 
m no  vralls  in  the  immediate  vicinity  of  the  field  is  the  Oriskany  totally  a// 
sene.  However,  the  existence  of  "bald"  spots  in  the  Oriskanv  "bla-ket"  chw-ob 
be- completely  discounted  as  a possibility.  The  information  available  a"  f/ - 
.ima  wall  not  permit  more  than  a conjecture;  either  that  the’  edrs  of  the  Orij'k- 
any  sand  in  the  area  at  the  present  time  may  be  coincident  with°the  limit  of  ' 
Oriskany  deposition,  or  that  post-depositions!  erosion  has  been  responsible 
or  «he  delineacion  of  the  sand.  There  have  not  been  assy  investigations  made 
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of  Oriskany  paleogeology,  which  vn.ll  explain  some  of  the  Lous  situations 

known  to  exist  in  the  area;  work  along  these  lines  7ri.ll  contribute  a great  deal 
to  geological  understanding  and  subsoqu  ' tion  of  petroleum  reserves. 

Permeability  and  porosity  characteristics  seem  to  bo  varied  in  the  wells 
in  the  Heade  field  and  there  appears  to  be  a distinct  horizontal  separation  of 
intervals  within  the  Oriskany.  Also  noted  have  been  '''channel-v/ays"  permitting 
more  rapid  water  encroachment  in  some  areas  than  5m  others  • 

Accurate  production  and  total  reserve  figures  are  not  now  available , but 
estimates  for  the  original  amount  of  gas  in  the  reservoir  range  from  000,000 
ACF  to  5,000,000  HOF*  The  Pennsylvania  C-as  Company  has  the  only  pipeline  sys- 
tem serving  the  field , and  the  daily  production  of  gas  fiom  the  field  has  been 
limited  to  about  5 >000  HCF,  Uany  more  wells  have  been  drilled  in  the  field 
than  is  commensurate  with  efficient  production  and  conservation  practices.  The 
significance  and  value  of  the  Heade  field , which  is  but  four  miles  southeast  of 
the  center  of  the  City  of  Erie,  is  greatly  euha  . i by  its  potential  as  a facil- 
ity for  gas  storage » 


Activities  In  Other  Fields 

Five  miles  east  of  the  Heads  field  the  1 ilipsville  field  had  two  well  com- 
pletions. One  had  a show  of  oil  and  gas  in  the  Onondaga  Limestone  after  fractur- 
ing, and  the  second  well  was  gauged  at  300  HCF  of  gas  pe r day  and  some  saltwater 
after  fracturing  the  Helderberg  Limestone. 


One  dry  hole  was  completed  during  the  year  in  the  Leidy  pool  of  the  Leidy 
field  in  Clinton  County.  This  pool  produced  605,000  HCF  of  gas  during  1957 
from  the  Oriskany  Sandstone.  Arrangements  are  now  being  made  to  convert  the 
Leidy  pool  into  a gas  storage  pool.  The  Tamarack  and  Downs  pools  in  the  Leidv 
field  produced  106,000  LCF  during  the  year.  Host  of  the  activity  In  the  Leidy 
field  was  in  the  C-reenlick  pool  where  six  gas  ’veils  were  completed  with  average 
initial  open-flow  capacities  ox  / ,603  HCF  per  day.  The  largest  reported  anil 
in  1957  had  an  initial  open-flow  of  ij.0,000  11CF  of  gas  per  day. 

Six  gas  wells  and  on9  dry  hole  wore  completed  in  the  Benozette-Driftwood 
Oriskany  sand  gas  field  of  southeastern  Elk  County  during  I957.  This  drilling 
extended  the  field  to  the  southwest.  The  six  gas  wells  had  average  initial 
open-flow  capacities  of  2,1)27  HOF  per  day  after  fracturing.  The  Hicks  Run 
pool,  discovered  in  1956  in  the  Sene  sett e-Driftv/ood  field,  had  three  comple- 
tions, two  gas  wells  and  one  dry  hole. 


The  Rockton  Onondaga  oho rb -Oriskany  Sandstone  gas  field  of  northwestern 
Clearfield  County  continued  to  bo  the  center  of  the  development  drilling  activ- 
ity in  the  state.  Sixty-five  gas  wells  and  eight  dry  holes  ware  drilled  during  ’ 
1957*^  The  65  gas  veils  had  average  initial  open-flow  capacities  after  fractur- 
ing of  6^,205  LCF  per  day.  A successful  outpost  well  in  the  Homo  Camp  area, 
located  by  surface  and  subsurface  geology  on  the  northwest  flank  of  the  Chestnut 
Radge  an ticl5.no,  extended  the  producing  area  northward  early  5a  1957-  The  well, 
Bapiey  Beilsy  No.  1,  drilled  by  New  York  State  Natural  C-as  Corporation  (No,  6 
. ^ tatla  *)>  ^xd  an  initial  open-flow  capacity  of  8,000  IX?  of' gas  per  day,  ax  tor 
fraoturing  the  .Onondaga  ehart-Oriskany  Sandstone  section,  - I ar  •.  / 

ure  of  3,700  p.s.i.  in  A5  hours.  The  Raymond  g.  Bloom  No,  1 vras  the  largest' 
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wall  in  the  field  with  an  initial  open-flow  capacity  of  60,000  VC?  of  gas  p3J» 
day.  By  tha  end  of  tha  year  tho  developed  ai’ea  included  about  67OO  acres. 

The  Reed-Deemsr  field  just  southwest  of  the  Rookton  field  and  following  the 
same  trend  (the  Chestnut  Ridge  anticline)  had  twelve  completions,  nine  ~as  wells 
and  three  dry  holes.  The  average  initial  open-flow  capacities  of  the  nine 
wells  m3  600  I1C?  per  day  after  fracturing.  The  developed  area  now  includes 
about  1|.,000  acres. 

. Jacksonville  fields  discovered  in  1956,  producing  from  the  Onondaga  chert 

Oris^any  Sandstone  seotiojf  in  southwestern  Indiana  County,  had  2.0  gas  wells  and 
six  dry  holes  completed  during  1957 . The  average  initial  open- flow  capacities 

°£  ^ 20  f Sa1j9°3  KGP  da7  a^sr  fracturing.  About  15  Mies  oast 

of  Cnis  field  tne  Iiolo  Onondaga  chert-0 rislcany  Sandstone  gas  field  had  2 -as  -.-all 
completed  and  two  dry  holes.  The  average  Initial  open-flow  capacities  of^the  two 
wells  v/as  3s?-'-!. 9 &CF  per  day  after  fracturing. 

In  south-central  Westmoreland  County  five  gas  wells  and  two  dry  holes  wars, 
.completed  in  tne  St.  Boniface  Chapel  Onondaga  chert-0 ri-skauy  Sandstone  gas  pool 

ft  r\  Tr3d  ^i956l  ^ of  ^0  gas  wells  were  completed  in  the  Oron- 
chert  section.  After  fracturing,  the  initial  open-flow  capacities  of  the 
five  gas  wells  averaged  7,1x10  LCF  per  day. 

Increased  wildcat ting  along  producing  trends  and  in  areas  tl  it  have  ^ov, 
produced  has  paid  off  in  1957  "1th  the  completion  of  three  successful  ner/f^ld 
wilacats.  Older  fo mat ions  have  been  the  objective  of  many  tests  durinr  the 
year  although  the  Oriskany  Sandstone  is  still  tha  main  target.  The  firs-f- 
sucoessful  deep  wildcat  to  be  completed  during  1957  was  located  on ‘the  basis  o* 
seismic  analysis,  John  E.  Beck  do.  2,  drilled  by  Snse  and  Eberly  in  Li  --onier 
iownship  Westmoreland  County  (ho.  171,  Table  1)  on  tha  Laurel  dill  anticlinal 
was  completed  in  a xault  block  in  the  Onondaga  chert  at  a death  of  7,5/j.O  f=et 
wash  an  initial  open-flow  capacity  of  6,700  VC?  of  gas  daiiv*.  Two  offsets  to 
this  Johnstown  field  well  were  dry.  One  well  encountered  salt  water  In  the 
Onondaga  chert  and  the  second  well  bottomed  at  6,050  feet  in  a highJ-  faulted 
section  of  kiddle  Devonian  shales.  The  second  successful  wildcat  w4s  Indian 
<£*&,*:  1,  drilled  £ C-eoi-ge  Hall,  ,b  .1,  ia  Spri„g  T0v.,ship, 

'lA  .--f-ver  drilling  into  the  Albion  (Lower  Silu  ian)  tha  well 

bottomed  at  3,690  feet  and  fractured  in  a Red  led in a gas  pay  at  3,665  to  3 6o0 

Th?  W!11  had  an  lnltial  open-flow  capacity  of  916  L'CF  of  gas  o&v  day' 
axtex  x raoturing  and  a reservoir  pressure  of  1122  0.3,1.  in  36  hours/  t:0"co*.- 

ful  Sdci^fD  i ead,°f  tha  ycar>  The  third  s/ocess- 

\ ' * aJ-^^0r  ^'° • 2,  drilled  oy  hew  fork  State  natural  Gas  0— >or- 

ation)  was  located  by  surface  and  subsurface  geology  on  one  of  A? 

■.moig.lir.9s  m tne  Broad  Top  sync lino rium  in  Conroe  Townshio,  southeastern 

“TV  Ta13-  W/S  drilled  011  stseP1^  diPl”-i’-S  Lods  between  two  dr/holes. 

L®.  f”1  J>0)'t.0Ir-9d  ia  the  Oriskany,  and,  after  fracturing,  the  initial  ooen-flcw ' 

W "GP  °f  §a3  P9i’  day  * reservoir  erasure  0 - ' 

J.,920  p.3.1.  in  four  days.  * * 

Eleven  important-  unsuccessful  new  field  wildcats  were  drilled  in  P-usvl 

vxima  during  1957  (plate  1 and  table  1)  . One  unsuccessful  Sst  is  co  w'^ed 

Bis-lev  ho  fS  ? Erie’  Sn>*er’  and  Susquehanna  Counties.  The'/aiwi 

\ 1 welkin  Blair  County  spudded  in  Clinton  (kiddle  Silurian)  and' 

bosomed  in  Juniata  (Upper  Ordovician)  at  a total  death  of  ' 1 700  ‘Wo-’'  n-n  m 
fimi  of  t,.e  8OTt?lst  ^ 

1 1 ^ Columoia  County,,  after  finding  the  Oriskany  sandstone  absent/ bottomed 
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in  tha  Toeolovay  (Upper  Silurian).  This  -Rail  was  located  near  the  axis  of 
the  Shad©  Mountain  anticline.  Ethridge  Ho.  1 in  Erie  County  logged  7oO  feet 
Middle  Ordovician  limestones,  and  encountered  saltwater  in  the  Helderberg 
Limestone  (Lever  Devon  ian ) , and  in  the  Gatesburg  Sandstone  (Upper  Cambrian). 

The  lloyar  iso.  1 Trail  in  Snyder  County,  located  west  of  the  anthracite  coal 
fields  on  the  northwest  flank  of  the  Shade  fountain  anticline  in  the  closely 
folded  Appalachian  Mountains,  bottomed  in  the  Tonolovay  Limestone  (Upper  Silur- 
ian), finding  saltwater  in  that  formation.  The  Kelley -“Hendricks  on  Ho.  1--A  in 
Susquehanna,  County,  an  offset  to  a wildcat  in  northeastern  Pennsylvania  on  tha 
Priendsvilla  dome  of  tha  Home  anticline,  encountered  snail  shews-  of  ga 3 in  the 
Hi  idle  Devonian  section  and  bottomed  in  the  Helderberg  Limestone. 

Two  Helderberg  tests  in  Clearfield  County  on  the  Laurel  Hill  anticline 
were  unsuccessful.  McKean  County  had  two  unsuccessful  tests.  One  bottomed 
in  the  Helderberg  Limestone  (Lower  Devonian)  and  the  second  one  in  the  Queens- 
ton  Shale  (Upper  Ordovician)  after  recording  115  feet  of  salt  in  the  Salina 
(Upper  Silurian).  YTarren  County  had  two  unsuccessful  tests.  One,  a Queens- 
ton  Shale  test,  recorded  a gas  show  in  the  Red  Medina  Sandstone  (Lower  Silur- 
ian) . The  second  test  bottomed  in  the  Gatesburg  Sandstone  (Upper  Cambrian). 

The  latter  also  had  allows  of  oil  in  the  Lockport  Dolcsnite  and  t be  Red  Medina 
Sandstone,  both  of  which  are  of  Silurian  age, 

SHAXLOTL-SAJ-D  FiTTEl.OHSFrS 

The  increase  in  drilling  activity  in  the  shallow-sand  territory  of  we  stern 
Pennsylvania  which  occurred  in  1956  continued  Into  1957-  In  all,  955  shallow- 
sand  wells  were  completed,  as  compared  with  911  in  I956.  Of  those,  210  were 
gas  wells,  lj.8  were  oil  wells,  6l  were  dry  holes,  and  9 were  drilled  for  under- 
ground gas  storage,  Mine  vails  were  deepened  outside  the  secondary-recovery 
operations.  Drilling  in  connection  frith  secondary-recovery  oil  ooerations 
amounted  to  627  new  wells  and  an  additional  6k  wells  were  drilled  deeper.  'The 
total  footago  for  tha  sew  and  deepened  wells  w&3  1,738,302  feet. 

Table  k shows  tha  shallow-sand  well  completions  in  western  Pennsylvania, 
exclusive  of  those  drilled  in  connection  with  underground  gas  storage  or  second- 
ary-recovery oil  operations.  The  results  obtained  in  I957  by  deepening  nine 
shallow-sand  wells  are  shown  in  table  5’  Tha  throe  columnar  sections  appear- 
ing in  plate  3 show  tha  strati  graphs.©  positions  of  the  Upper  Devonian  and  higher 
oil  and  gas  sands  of  vre stern  Pennsylvania  from  southwest  to  northeast  along  the 
trend  of  the  producing  belt  shown  in  plate  1. 

The  210  new  gas  wells  bad  'a  total  initial  open-flow  capacity  of  138,329 
MG?  per  day,  as  compared  frith,  the  total  initial  opsn-ficv  capacity  of  86,913 
MG?  per  day  for  tha  I85  gas  veils  completed  in  I956.  The  figures  used  for  1957, 
as  veil  as  1956,  are  those  that  wore  obtained  after  fracturing  where  that  meth- 
od of  well  completion  was  employed.  Of  the  210  new  gas  wells  completed,  121 
were  fractured.  The  combined  initial  open-flow  of  the  121 'wells  was  83,821 
HC?  per  day  after  fracturing,  as  compared  with  2,997  MC?  per  day  before  frac- 
turing. Of  the  six  ga3  wells  deepened,  all  six  were  fractured.  The  combined 
initial  open-flow  of  these  six  wells  ms  2,602  MCF  per  day  after  fracturing  a3 
compared  with  35  daily  before  fracturing.  The  I18  now  oil  veils  completed 


12 


TAB  IS  li.  ShalloTt-Sand 

Well  Completions  in 

Ponnaylvairia 

la  1957  «• 

Total 

Gas 

Oil 

Dry 

No. 

Avo  r . 
Total 

Aver.Init . 
Open  Plovr 

Ave  r . 
Total 

Aver.Init. 
Prod . 

Aver. 

Total 

Aver. 

Total 

of  Depth 

No.  of 

(M.Cu.Ffe. 

De  cth 

No.  of 

( Bbl3*per 

Depth 

.(Feet) 

County 

Yfell 

5 (Feet) 

Wells 

Per  Day) 

(Poet) 

Wall3 

Day) 

( 7oa  t' 

) Walls 

Allegheny 

3 

3540 

2 

10 

3533 

~~ 

— 

— 

1 

3456 

Armstrong 

S5 

3016 

82 

750 

3004 

— 

— 

3 

Beaver 

2 

3247 

1 

50 

1260 

1 

•25 

1234 

— 

Blair 

1 

17C0 

— 

— 

— 

... 

— 



1 

1700 

3utlo  r 

5 

2023 

3 

79 

1672 

1 

3 

1/.C0 

1 

37=0 

Clarion 

16 

21J2 

9 

43 0 

2429 

5 

1 

1128 

2 

3033 

Clearfield 

9 

1759 

1 

3033 

2394 

— 

3 

1679 

Elk 

2 

2323 

2 

1273 

232S 

— 



— 

Forest 

29 

1232 

7 

76 

1615 

10 

2 

884 

12 

l!i  18 

Greece 

3 

22ljl 

— 

- — 

— 

— 

--- 

3 

22.U 

Indiana 

3$ 

3164 

30 

612 

3<46 

— 

— 

— 

3 

3609 

Jof  for3on 

35 

3057 

33 

■ 554 

3064 

— - 

— 

2 

2936 

Juniata 

1 

2253 

— 

— 

— 

— 

— 

~ 

1 

2293 

Ladea-wanna 

7 

3265 

5 

813 

5173 

~~ 

— 

2 

3494 

Luzerco 

3 

2930 

— 

— 

— 

— 

— .» 

3 

2930 

Lycoming 

1 

820 

— 

— 

.... 

— 

— 

1 

820 

Lfcuean 

3 

IJOO 

2 

13 

1756 

1 

.6 

> 936 

Fotter 

5 

1743 

3 

10 

1733 

.... 

2 

1770 

Venango 

13 

732 

1 

10 

7C0 

10 

1 

7S0 

2 

783 

Warren 

23 

713 

3 

75 

903 

20 

7 

690 

„ 

. u 

Washington 

7 

2563 

4 

24l 

2701 

~ 

— 

3 

2330 

Westmoreland 

23 

3547 

22 

1119 

5705 

6 

2970 

Total 

319 

2505 

210 

656 

2907 

4s 

5-7 

629 

61 

2391 

9 Do 03  cot  include 

•rail 

3 drilled  in 

connection 

with  underground  gas 

storage  or  s 

econJa  ry-racovery 

oil  operst 

Ions  • 
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in  1957  tad  a total  initial  produotion  of  175*3  barrels  per  day  as  compared  1 
with  the  total  produotion  of  53*4  barrels  per  day  for  the  19  new  wells  com- 
pleted in  195^» 

Shallow-Sand  C-a3  Developments 

The  Logan  L.  Bond  well  No.  1 of  the  New  York  State  Natural  Ga3  Corpor- 
ation, a deep  te3t  in  Elk  County  (No.  95>  table  1)  encountered  shallow  gas. 

The  location  of  thi3  well  on  the  southeastern  flank  of  the  Sabinsville  anti- 
cline was  picked  after  a study  of  surface  and  subsurface  geology  and  a seismic 
surrey.  After  drilling  to  the  Silurian  and  finding  no  additional  gas  it  was 
plugged  back  end  fractured  in  the  Elk  sand.  The  well  wa3  completed  as  a shall- 
ow, new  field  wildcat  with  an  open-flow  capacity  of  539  MCF  of  gas  per  day,  and' 
reservoir  pressure  of  I4.3O  p.s.i*  At  the  olose  of  the  year  this  field  (the 
Boone  fountain  field)  covered  about  300  aores  with  three  gas  producers  and  two 
dry  holes. 

In  ;7esteoroland  County  H«  E*  Leighty  No.  1 (No.  167,  table  1) , a deep 
test,  was  completed  as  a new  pool  discovery  in  a shallow  horizon  after  finding 
saltwater  in  a highly  faulted  Onondaga  section  (Kiddle  Devonian).  This  well, 
located  on  the  west  flank  of  the  Chestnut  Ridge  anticline,  was  plugged  back, 
and  completed  in  the  Second  Bradford  sand,  and  had  an  open-flow  capacity  of 
170  1'CF  of  gas  per  day  after  fracturing.  No  additional  offsetting  wells  have 
been  drilled. 

The  Harvey  Lake  shallow  gas  field  along  the  west-central  border  of  Lacka- 
wanna County  (discovered  in  195&  by  the  Lawrence  R.  Richards  well  No.  1),  had 
10  completions  during  the  year,  five  of  which  were  gas  wells  and  five  dry  holes 
Production  is  from  the  Chemung  Formation  (Upper  Devonian) . The  largest  well  ha( 
an  initial  open-flow  capacity  of  3 :U2-5  1£F  of  gas  par  day  with  a reservoir  press 
ure  of  685  p.s.i. 

Wide-spread  fracturing  of  the  Speechley  and  Bradford  Third  sands  continued 
in  the  shallow-sand  fields.  The  greatest  activity  in  the  shallow-sand  gas  belt 
of  western  Pennsylvania  was  concentrated  in  Armstrong  County  in  1957  as  it  was 
in  1953.  Eighty-two  new  gas  wells  were  completed  in  this  county,  70  of  which 
were  fractured.  Fracturing  raised  the  combined  initial  open-flow  capacities  of 
the  70  new  gas  wells  from  1,140  1'CF  per  day  to  45>24l  Per  day,  or  more  than 
a 39-fold  increase.  There  were  27  new  gas  wells  fractured  in  Jefferson  County, 
raising  the  combined  initial  open-flow  capacities  of  the3e  wells  more  than  50 
times.  Nine  wells  were  drilled  for  underground  storage  of  gas;  six  in  the 
Oakford  storage  field  in  Westmoreland  County,  two  in  the  Bunola  storage  field 
in  Allegheny  County,  and  one  in  the  Donegal  storage  field  of  Washington  County. 

Shallow-Sand  Oil  Developments  . , 

Two  shallow  Upper  Devonian  wildcats  were  drilled  in  western  central 
Venango  County,  but  encountered  only  shows  of  oil  and  gas.  The  greatest  activ- 
ity in  the  shallow-sand  oil  belt  of  western  Pennsylvania,  aside  from  the  second- 
ary-recovery projects,  occurred  in  TJarren  County.  Six  development  wells  were 
drilled  in  Sugar  Grove  Township  with  average  initial  oil  productions  of  11  bbls. 
per  day,  and  five  Trails  in  Eldred  Township  with  average  initial  oil  productions 
of  13  bbl3.  per  day.  Nino  other  oil  wells  were  drilled  in  the  county  with 
average  initial  productions  of  7 bbls.  per  day. 
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TABLE  5*  Shallow-Sand  VTolla  Dooponod  la  Pennsylvania  la  1957 


Total  Gag  oil 


County 

Ho. 

of 

Pella 

Aver. 
Anount 
Deepened 
( Feet) 

Bo.  of 
Wells 

Avar. In it. 
Open  Flow 
(L£F  per 
Day) 

A vq  r • 
Anount 
Deepened 
( Foe  fc) 

Ho.  of 
'Holla 

Aver.  In  it . 
Prod. 

( Bbls.per 
Day) 

Aver. 

Anount 

Deepened 

(Foot) 

Ho  . of 
TTella 

Aver. 

Account 

Deeoened 

(Foot) 

Armstrong 

3 

1169 

6 

— U}U 

1121 

— 

— 

— 

2 

1306 

Caaoron 

1 

- 20h5 

- 



_ . „ 

. . M 

„ 

_1 

20^5 

Total 

9 

1267 

6 

U3k 

1121 

. ..  , 

3 

1551 

• Boss  not  include  Trails  drilled  la  oonnootion  with  underground  gaa  3toraga  or  secondary-recovery  oil  operations. 
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The  average  daily  oil  production  in  Pennsylvania  in  1-957  i?  estimated  at 
22,is95  bbls.,  as  oompared  with  22,I|.89  bbls.  in  1956* 

Crude-oil  prices  fluctuated  during  the  year  as  shown  in  table  6. 


Tablo  6.  Price  par  barral 

Northern  or  Bradford  kiddle  or  Venango  Southwestern 
Data  District  District  District 


January  1 

$ ip. 68 

$ ip- 50 

3 ip.21 

January  16 

ip. 83 

ip.  70 

ip-U 

July  26 

Lj.,65 

U.i;7 

ip. 18 

Ave  rage 

ip.  77 

ip.  59 

i-.pO 

In  tha  Bradford  oil  field,  which  includes  the  Bradford,  Guffey,  and  Burning 
Vie  11  pools,  6ipl  new  walls  vrare  drilled  5m  connection  with  seconds ry-recovory  oper- 
ations,  as  compared  with  617  is  1956,  an  increase  of  four  percent.  Oil  produc- 
tion in  this  field,  86  percent  of  which  area  is  in  Pennsylvania,  increased  from 
a daily  average  of  19,013  bbls.  in  1956  to  19,1+01  bbls.  in  1957,  or  2.1  percent. 

Of  the  new  wells,  577  were  located  in  the  Pennsylvania  part  of  the  field,  and  this 
part  contributed  17.653  bbls.  of  the  daily  average  oil  production*  This  repre- 
sented 73  percent  of  the  total  production  in  the  state  for  1957*  Crude  oil  prices, 
production,  and  well  completions  for  the  Bradford  field  since  1933  are  shown  on 
figure  2. 

In  the  Pane-Clarendon  area  of  southwestern  EeEean  County  and^eastern  warren 
County,  52  wells  were  completed  in  secondary-recovery  projects.  In  the  Venango 
district  of  northern  Venango  and  adjacent  parts  of  TTarren  Counties,  twenty-eight 
now  walls  were  drilled  in  1957  and  four  oil  wells  drilled  deeper,  as  compared 
with  forty-four  new  walls  and  four  oil  wells  drilled  deeper  in  1956  - all  in  con- 
nection with  secondary-recovery  oil  operations.  Of  these,  13  were  oil  wells,  13 
air-or  gas-intake  wells  and  two  were  dry  holes. 

During  the  year  no  now  shallow-sand  oil  fields  or  pools  were  discovered  in 
Pennsylvania.  The  daily  average  oil  production  of  the  middlo  and  southwe stern 
districts  of  Pennsylvania  was  lp,8ip0  bbls.  in  1957,  as  compared  with  5,180  bbls. 
in  1956,  a decline  of  7 percent.  Seven  producing  oil  wells  were  drilled  in  the 
Clough  oil  field  of  central  Forest  County  extending  this  field  to  the  southwest. 

The  annual  production  of  crude  oil  in  Pennsylvania  since  1659  is  shown  on  figure 

u* 

GENERAL 

Two  offshore  blocks  in  Lake  Erie  were  leased  on  September  2ip,  1957  to  Few 
York  State  Natural  Gas  Corporation  by  the  Pennsylvania  Department  of  Forests  and 
’.Tatars,  which  has  jurisdiction  over  oil  and  gas  leasing  offshore  in  Pennsylvania's 
offshore  portion  of  the  lake.  Thus  Pennsylvania  became  the  first  border  state  of 
the  Great  lakes  to  lease  offshore  acreage  for  oil  and  gas  exploration,  although 
far  several  years  offshore  wells  have  been  drilled  on  the  Canadian  side  of  the 
lake.  Tho  two  blocks  total  35,713  acre3,  with  19,130  acres  in  the  westorn  block 
(No.  1),  and  16,530  acres  in  No.  2,  the  eastern  block.  Plato  ip  shows 
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the  blocks  leased  for  oil  and  gas  exploration.  An  18  month  drilling  commit- 
ment (Ordovician-Trenton  test)  is  required  for  the  first  well  in  each  block. 
Sinco  drilling  in  the  great  lakes  is  confined  to  the  warmer  months  of  the  year, 
the  two  wells  will,  bo  spudded  in  during  the  early  part  of  1953-  They  will 
probably  be  basement  tests. 

There  wore  two  specific  bills  before  Pennsylvania's  last  legislature 
session;  one  was  a proposal  to  institute  con  salvation  measures  in  the  petroleum 
industry;  the  other,  a proposal  to  provide  a magnetometer  survey  of  the  north- 
western part  of  -the  state  including  Pennsylvania's  offshore  acreage*  Neither 
bill  was  reported  out  of  committee  when  the  legislature  recessed.  It  is  very 
likely  that  bills  similar  to  the  two  on  which  no  action  was  taken  by  the  last 
legislature  will  be  re-submitted . Current  regulations  pertaining  to  the  oil 
and  gas  industry  in  Pennsylvania  are  Acts  225,  322 , 352,  and  570,  and  the  rules 
end  regulations  of  the  Sanitary  Water  Board  of  Pennsylvania  relating  to  the  dis- 
posal of  waste  from  oil  and  natural  gas  wells. 

No  new  gas  fields  were  discovered  on  State  Forest  Lands  during  the  year. 

The  producing  fields  on  these  lands  produced  13,182,969  MCF  of  gas  or  12  percent 
of  the  total  gas  production  in  Pennsylvania  for  1957°  The  total  oil  and  gas  in- 
come from  State  Forest  Lands  was  approximately  one  half  of  that  received  in  1956 
Tilth  hopes  of  offsetting  the  decline  in  production,  several  state  tracts  were 
leased  during  the  year  to  encourage  drilling  in  untested  areas  of  Somerset, 
Clearfield,  and  Elk  Counties,  as  well  as  offshore  in  Lake  Erie. 

A sudden  flurry  of  leasing  took  place  in  Crawford  County  along  the  Ohio 
State  line  near  the  close  of  the  year  when  Scribner  No.  1,  drilled  by  Benedum 
Trees  Oil  Company,  in  Ashtabula  County,  Ohio  (six  miles  from  Pennsylvania), 
came  in  as  a new  oil  field  wildcat  with  production  from  the  Red  Medina.  Since 
this  discovery,  two  wildcat  wells  have  been  started  along  the  Ohio  line  in 
Pennsylvania. 

Major  Pennsylvania,  companies  kept  two  seismic  crews  busy  in  western  Penn- 
sylvania most  of  the  year.  Deep  drilling  activity  in  1958  is  expected  to 
maintain  about  the  same  level  as  in  1957,  while  shallow  drilling  is  expected 
to  decline  somewhat. 

Table  7 compares  the  1957  oil  and  gas  production  -with  that  of  1956.  As 

of  December  Jl,  1957  the  proven  recoverable  reserves  of  crude  oil  were 
126,14.90,000  bbl.  and  853,595  millions  of  cubic  feet  of  gas.  The  annual  pro- 
duction of  natural  gas  in  Pennsylvania  is  shown  on  figure  3* 

Table  7-  Production  in  Pennsylvania,  1957 

Cumulative  total 

1956  1957  to  12/31/1957 


Oil  (bbls.) 
Gas  (MCF) 


8,231,000 
118  ,ia6,ooo 


8,210,000 

107,004,000 


1,202,598,000 

7,066,913,000 
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Figurs  3 
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The  proven  gag  reserve  figure  shows  an  increase  of  lijl,521  millions  of  cubic 
feet  from  extensions  and  revisions,  lij.,880  nillion3  of  cubic  feet  from  dis- 
coveries of  new  fields  and  nor/  pools  in  old  fields , and  27,926  millions  of 
cubic  foot  net  chango  in  underground  storage.  The  reserve  figure  also  in- 
cludes 353.922  millions  of  cubic  feet  in  underground  storage  • There  are  ap- 
proximately 52  natural  ga3  storage  fields  in  Pennsylvania.  largest  stor- 

age field  is  the  Oakford  field  in  TTestmoreland  County  with  a storage  capacity 
of  110,758  millions  of  cubic  feet.  Pennsylvania  is  the  leading  storage  state 
with  an  ultimate  capacity  for  more  than  535.030  millions  of  cubic  feet  of  nat- 
ural gas  when  three  storage  fields  now  under  ray  are  completed. 
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TABLE  J SUMMARIZED  RECORD  OF  DEEP  WELLS  DRILLED  IN  PENNSYLVANIA  IN  1057 
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